Shiga toxin B-subunit binds to the chaperone BiP and the nucleolar protein B23.
In many cell lines, such as HeLa cells, STxB (Shiga toxin B-subunit) is transported from the plasma membrane to the ER (endoplasmic reticulum), via early/recycling endosomes and the Golgi apparatus, bypassing the late endocytic pathway. In human monocyte-derived macrophages and dendritic cells that are not sensitive to Shiga toxin-induced protein biosynthesis inhibition, STxB is not detectably targeted to the retrograde route and is degraded in late endosomes/lysosomes. We have identified B-subunit interacting proteins in HeLa cells and macrophages. In HeLa cells, the ER-localized chaperone BiP (binding protein) was co-immunoprecipitated with the B-subunit. This interaction was not observed in macrophages, consistent with our previous trafficking results. In both cell types, the B-subunit also interacted with the nucleolar protein B23. Consistently, the B-subunit could be detected on nucleoli, suggesting that it could serve to bring the holotoxin to the site of synthesis of its molecular target, rRNA. The nucleolar localization data are critically discussed. The interaction of STxB with BiP, involved in the retrotranslocation process to the cytosol and nucleolar B23, as described in this study, might be of relevance for explaining the efficiency of even low doses of Shiga toxin to inactivate cellular ribosomes, and for the use of STxB as a vector for targeting antigens to cytosolic proteasomes of the MHC I-restricted antigen presentation pathway.